Mysids are mainly distributed near the sea floor of the coastal waters, 1 and have an important role as a food of juvenile Japanese flounder Paralichthys olivaceus. 2, 3 The release of hatchery-reared juveniles has been conducted at the shore waters of Japan. The juvenile flounders of approximately 80 mm in total length have been released in Iwanai Bay, the coastal waters of western Hokkaido. 4 The mysid Neomysis czerniawskii is a dominant mysid species in the near shore of the bay. 5 Juvenile flounders feed mainly on mysids up to 120 mm in total length, 2 when they are abundant. Therefore, N. czerniawskii is a potential prey of released juvenile flounders in the bay. Although mortality of juvenile flounder is not directly caused by starvation, it is indirectly affected through the process of the predation on starved individuals. 6, 7 Starvation of juveniles is affected by food quantity and quality, and energy content of food is one component of quality. If seasonal variation of food in abundance is not marked and energy content is variable, the latter factor may be important. In the present study, we present the abundance and energy content of mysids N. czerniawskii and discuss the optimum releasing time of juvenile Japanese flounder in Iwanai Bay, from an aspect of food quantity and quality.
Samplings for energy content of mysids were conducted at the shore of Iwanai Bay on 28 June, 3 October and 24 October 1996. Mysids were collected on the sea bottom with a sledge net (60 ¥ 40 cm mouth; 0.50 mm mesh size) at 5 or 10 m depth station. Towing speed and time were approximately 1.0-1.5 knots and 5 min, respectively. Contents of the codend were iced immediately after collection. In the laboratory of Hokkaido Nuclear Energy Environmental Research Center, N. czerniawskii was selected from the iced sample, classified by three developmental stages as follows: juveniles, secondary sexual characteristics are absent; subadult males, the secondary sexual characteristics are in process of development; adult males, the secondary sexual characteristics are fully developed; subadult females, the marsupium is developing; adult females, the marsupium fully developed. Then, these specimens were frozen immediately. In the laboratory of Hokkaido University, mysids were thawed and blotted dry. Individuals where body fluid drained out of the body were discarded. Mysids of 84-771 individuals were pooled for each developmental stage and sex, and wet weight (WW) was measured to the nearest 0.1 mg. Then, pooled mysids were dried to a constant weight in a convection oven at 60°C and placed in a desiccator for calorimetric analysis. Water content (%) was calculated from the data on wet and dry weights. In samples collected on 3 October, mean water content calculated from the data on subadult males and females was assigned to water content of adults because wet weight data of adults were erroneous for inadequate measurements. Sample energy content was determined by bomb calorimetory for samples of 165-700 mg in dry weight (DW), and expressed as cal/g DW. When possible, two to eight replicate measurements were made. all developmental stages cannot be explained by release of larvae. Neomysis integer, distributed in the north-eastern Atlantic, 10 produce three generations during the year 11 and lipid content decreases gradually throughout the summer and autumn. 12 Furthermore, Raymont et al. 13 stated that protein was used as an energy source in this species. Neomysis czerniawskii is a cold-water species and produce at least three generations per Samplings for abundance were conducted in May-October 1996. Samples were obtained using the same method at the 5 m depth station, and immediately fixed in 10% buffered formalin after collection. In the laboratory, N. czerniawskii was sorted as mentioned above and counted. Abundance of mysids was expressed as individuals/m (Table 1) . Although it was impossible to make statistical tests because of the small sample size, variation of energy content between developmental stages was not so marked at each sampling date. Comparison was made among sampling dates using data on all developmental stages. When data was log-transformed to obtain uniform variances, difference of the mean energy content was significant between the sampling dates (anova, F 2,29 = 10.31, P = 0.0004). The sample collected on 24 October had significantly lower energy content than other two samples (Scheffé's post-hoc test 8 P < 0.01). Tyler 9 reported that seasonal variations in energy content of invertebrates might be related to the reproductive cycle. Abundance of juvenile mysids rapidly increased on 24 October (Fig. 1) . It is suggested that larvae were released from the marsupium in the beginning or middle of October. However, the reductions in energy content for 952
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K Kooka et al. year (T Takahashi, unpubl. data, 2001). One explanation for the reduction in energy content of N. czerniawskii may be that stored lipid and/or protein is catabolized in relation to the poor feeding environment. Biochemical approach of this species with short interval samplings is necessary to reveal the precise mechanism of seasonal variation in energy content.
Body sizes of predator and prey are important factors to evaluate the feeding environment. Juvenile flounder larger than 50 mm in body length consume mysids larger than 5 mm in body length. 3 Because N. czerniawskii larger than 5 mm in body length correspond to subadult and adult, 5 the seasonal changes in energy content and abundance of these mysids are important. Abundance of N. czerniawskii combined adult and subadult declined in summer and increased again in autumn (Fig. 1) . Differences in abundance between June and October were small (1.3-1.6-fold). Energy content of prey mysids was significantly lower on 24 October than on 28 June and 3 October. However, differences of energy between 24 October and other sampling dates were only 3.3-8.2%. In 1993-1994, abundance of N. czerniawskii combined adult and subadult were highest from September to October. 5 It is possible that juvenile mysids are also an important food item when the overall abundance of the population is low throughout the year.
In the present study, abundance of juvenile mysids rapidly increased on 24 October (Fig. 1) . Considering the interannual variation of mysid abundance, optimal releasing time of hatcheryreared Japanese flounder might be in October in Iwanai Bay. Minami 14 stated that environmental conditions, such as high food availability, low predator abundance, comfortable physical conditions, and suitable sediment type, are needed for the survival of juvenile hatchery-reared Japanese flounder. Further research on other physical and biological factors may improve consideration of the optimal releasing time.
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